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CLAIMS 



[Claim(s)] 

[Claim 1] Mean diameters 30-500 Charge of electronic-parts baking material 
characterized by covering the zirconia layer which joined together with the liquation 
binding material which consists of two or more kinds of metallic oxides, and formed the 
coarse-grain zirconia of mum, and the particle zirconia of 0.1-10 micrometers of mean 
diameters on a base material. 

[Claim 2] The charge of electronic-parts baking material according to claim 1 to which 
liquation binding material changes from one or more kinds chosen from an oxidization 
yttrium, a calcium oxide, magnesium oxide, and a strontium oxide of metallic oxides and 
aluminum oxides. 

[Claim 3] The charge of electronic-parts baking material according to claim 1 or 2 whose 
weight ratio to the coarse-grain zirconia + particle zirconia + liquation binding material 
of liquation binding material the weight ratio of a coarse-grain zirconia, and a particle 
zirconia and liquation binding material is 80:20 to 20:80, and is 25 or less % of the 
weight 3 % of the weight or more. 

[Claim 4] Mean diameters 30-500 Charge of electronic-parts baking material 
characterized by covering the zirconia layer which joined together with the liquation 
binding material which consists of two or more kinds of metallic oxides, and formed the 
coarse-grain zirconia of mum on a base material. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to charges of electronic-parts baking 
material, such as the setter and shelf board which are used in case electronic parts, such 
as a dielectric, a multilayer capacitor, a ceramic condenser, a piezoelectric device, and a 
thermistor, are calcinated, and a sagger. 

[0002] 

[Description of the Prior Art] It is required that the engine performance required as a 
charge of electronic-parts baking material should not react besides thermal resistance or a 



mechanical strength with the ceramic electronic parts to calcinate. When electronic-parts 
work pieces, such as a dielectric, contact the fixture for baking and react, it welds or there 
are troubles, like a property fall arises by presentation fluctuation of a work piece. 
Usually, as a base material of these charges of electronic-parts baking material, an 
alumina system ingredient, an alumina-mullite system ingredient, an alumina-magnesia 
system spinel ingredient, an alumina-mullite-cordierite system ingredient, or the 
ingredient by these combination is used. 

[0003] Moreover, in order to prevent a reaction with a work piece, the approach of 
covering a zirconia (a zirconium dioxide and Zr02) is adopted as the surface layer. 
Although a zirconia has little reactivity with a base material, since the difference of a 
coefficient of thermal expansion with a base material is large, under the operating 
environment which a repeat heat cycle produces, the problem of a crack arising or 
exfoliating is in coating of a fixture. Furthermore, as for a zirconia, the phase change 
from a monoclinic system to ****** happens about -1 100 degree C. Consequently, there 
is a trouble that the coating layer of a zirconia tends to **** by change of the coefficient 
of thermal expansion accompanying the phase transformation by the repeat heat cycle. 
When using **** fully stabilized zirconia, it is a trouble that powdering accompanying a 
phase transformation arises. 

[0004] 

[Problem(s) to be Solved by the Invention] There are the applying method, a spray 
method, etc. as an approach of forming a zirconia layer (or zirconia film) in the base 
material front face of the charge of electronic-parts baking material. In this case, if the 
zirconia layer which consists of a particle with a very small particle size is covered, in the 
operating environment to which the load of the repeat heat cycle is carried out to the 
charge of electronic-parts baking material, the di fference of the coefficient of thermal 
expansion between a base material and a zirconia layer cannot be eased or absorbed, but a 
zirconia layer may exfoliate from a base material. Moreover, when forming a zirconia 
layer using coarse grain with a comparatively coarse particle, it acts in the direction 
which the eburnation of the zirconia film does not happen, and many pores are formed, 
and eases a differential thermal expansion with a base material. However, it may be bad, 
membranous sintering nature may also fall, and the zirconia film, a base material, and 
adhesion may cause exfoliation. Therefore, this invention aims at offering the charge of 
electronic-parts baking material containing the zirconia layer which has the resistance 
over a repeat heat cycle and produces neither exfoliation nor powdering substantially. 
[0005] 

[Means for Solving the Problem] This invention is mean diameters 30-500. It is the 
charge of electronic-parts baking material characterized by covering the zirconia layer 
which joined together with the liquation binding material which consists of two or more 
kinds of metallic oxides, and formed the coarse-grain zirconia of mum, and the particle 
zirconia of 0.1-10 micrometers of mean diameters on a base material, and even if it does 
not use a particle zirconia, the charge of electronic-parts baking material which has the 
predetermined engine performance can be offered. 

[0006] This invention is explained to a detail below. For this invention, a mean diameter 
is 30-500. In case the charge of electronic-parts baking material is constituted using the 



coarse-grain zirconia of mum at least, the fault of a coarse-grain zirconia, i.e., exfoliation 
and the fall of sintering nature, is prevented by using particle-like liquation binding 
material. Since the eburnation of a zirconia layer will not fully advance but many pores 
will be formed if a coarse-grain zirconia is used, a differential thermal expansion with a 
base material is eased or absorbed. Furthermore, by using particle-like liquation binding 
material, "exfoliation prevention by reduction of the difference in the coefficient of 
thermal expansion between a base material and a zirconia layer" and "improvement in the 
adhesion of a base material and a zirconia layer" which this liquation binding material 
raises the adhesion between a zirconia layer and a base material, and could not coexist 
conventionally are attained. 

[0007] Moreover, in the desirable mode of this invention, a mean diameter is 30-500. The 
coarse-grain zirconia of mum and the particle zirconia whose mean diameter is 0.1-10 
micrometers are used, these are combined with the above-mentioned liquation binding 
material, and a zirconia layer is formed. In this mode, the reinforcement as a zirconia 
layer improves by use of a particle zirconia, and "exfoliation prevention by reduction of 
the difference in the coefficient of thermal expansion between a base material and a 
zirconia layer" and "improvement in the adhesion of a base material and a zirconia layer" 
can be attained on it. 

[0008] The charge of electronic-parts baking material of this invention uses a zirconia as 
a principal component, and a mean diameter is 30-500 as above-mentioned. The coarse- 
grain zirconia of mum may be used as an indispensable component, and the particle 
zirconia whose mean diameter is 0.1-10 micrometers may be included. For a coarse-grain 
zirconia, the stress relaxation effectiveness according that mean particle diameter is less 
than 30 micrometers to a differential thermal expansion with a base material is small, and 
it becomes easy to produce exfoliation, and the mean particle diameter of a coarse-grain 
zirconia is 500. If mum is exceeded, sintering nature will fall. The mean diameter of a 
particle zirconia is 0.1. The effectiveness of a particle-size difference with a coarse-grain 
zirconia being too large in it being under mum, and raising the adhesion of a coarse-grain 
zirconia and a base material becomes small, and if 10 micrometers is exceeded, a coarse- 
grain zirconia will be approached and the effectiveness of particle zirconia addition will 
become small. 

[0009] When using a coarse-grain zirconia and a particle zirconia, sintering nature may 
get worse except this range, or it can be desirable that it is 80:20 to 20:80, and it cannot 
ease, or that weight ratio cannot absorb a differential thermal expansion, but may produce 
exfoliation. When using only a coarse-grain zirconia, it is desirable to maintain liquation 
binding material in the presentation range same as a particle zirconia and a similar size 
range. 

[0010] As for a coarse-grain zirconia, it is desirable to use non-fully stabilized zirconia, 
partially stabilized zirconia and fully stabilized zirconia, or such mixture in consideration 
of reactivity with electronic parts. Stabilization or partial stabilization can be attained by 
adding yttrium oxide (yttria and Y2 03), a calcium oxide (calcia, CaO), magnesium 
oxide (a magnesia, MgO), etc. to a zirconia. A zirconia "can stabilize" ****** and the 
cubic which are a parent phase under a room temperature by making liquation binding 
material (stabilizing agent), such as yttria and a magnesia, dissolve to a zirconia, although 
it is monoclinic system and the phase transformation of monoclinic-system ->(- 1 170 
degrees C) -> tetragonal-system ->(- 2370 degrees C) -> cubic system happens with a 



temperature rise at a room temperature. Although the volume change by the phase 
transformation of monoclinic-system ->****** arises in non-fully stabilized zirconia, a 
phase transformation will not happen in the fully stabilized zirconia by which liquation 
binding material dissolved. 

[001 1] One or more kinds of liquation binding material to add is things which are chosen 
from yttrium oxide (Y2 03), a calcium oxide (CaO) 3 magnesium oxide (MgO), and a 
strontium oxide (strontia, SrO) and which change including two or more kinds of metallic 
oxides and aluminum oxides (aluminum 203) preferably. These metallic oxides other 
than an aluminum oxide have the function to react with the zirconia particle of a non- 
fully-stabilized-zirconia front face through the liquid phase at the time of baking, and to 
stabilize a part of zirconia. Moreover, an aluminum oxide makes good matching with a 
base material and a zirconia layer. As for the rate of liquation binding material to the 
whole quantity of a zirconia and liquation binding material, it is desirable that it is about 
3 - 25 % of the weight. If the addition effectiveness tends to become it inadequate that an 
addition is less than 3 % of the weight and 25 % of the weight is exceeded, liquation 
binding material will permeate a base material, or there is a possibility that the liquation 
binding material itself may form a melting layer, and it may reduce adhesion 
independently in addition to a zirconia layer. 

[0012] The liquation binding material which has these metallic oxides combines coarse- 
grain zirconias or a coarse-grain zirconia, and a particle zirconia at the time of baking, 
and raises the reinforcement of a zirconia layer. As for the viewpoint of zirconia sintering 
to this liquation binding material, it is desirable to use an about 1 O-micrometer particle 
from submicron one. Thus, the liquation binding material used by this invention By 
including the aluminum oxide which are Y2 03 which is a zirconia stabilization 
compound, and the compound which is chosen from CaO, MgO, and SrO, and which 
raises matching with two or more kinds of metallic oxides, and a base material preferably 
** Combine a coarse-grain zirconia and/or a particle zirconia, and improve 
reinforcement, And the thing for which self combines a coarse-grain zirconia firmly as a 
detailed binding material in constituting a zirconia layer only from a coarse-grain 
zirconia, ** Even when you use sheep fully stabilized zirconia, stabilize this a part of 
zirconia [ at least ], Therefore, even if it uses advantageous non-fully stabilized zirconia 
economically, adhesion with that effectiveness almost equivalent to the case where fully 
stabilized zirconia is used is acquired, and ** base material is raised, and three kinds of 
effectiveness of controlling exfoliation and powdering of a zirconia layer is done so. 
[0013] What is necessary is just to perform formation of a zirconia layer (zirconia film) 
on a base material front face according to conventional methods, such as an approach of 
pyrolyzing the approach by spreading and the pyrolysis of a zirconium compound 
solution, the law which carries out the spray of the zirconia powder, and a base material 
after being immersed in a zirconium compound solution, and changing said compound 
into a zirconia. An alumina system ingredient, an alumina-mullite system ingredient, an 
alumina-magnesia system spinel ingredient, an alumina-mullite-cordierite system 
ingredient, or the ingredient by these combination is used as usual by the base material to 
be used as above-mentioned. As for the burning temperature for the zirconia 
stratification, it is desirable to calcinate at temperature higher than the temperature which 
actually calcinates electronic parts, and to make it the charge of electronic-parts baking 
material of this invention not deteriorate at the time of use. Therefore, since the usual 



electronic-parts burning temperature is 1200-1400 degrees C, as for zirconia layer 
burning temperature, it is desirable to consider as about 1300-1600 degrees C. 
[0014] 

[Embodiment of the Invention] Although the example about manufacture of the charge of 
electronic-parts baking material of this invention is indicated, this example does not limit 
this invention. 

[0015] As example 1 base material, the silica component used the alumina-mullite base 
material to about 10 % of the weight. A mean diameter is about 100 as a coarse-grain 
zirconia. The oxide mixture which consists of yttria (20-mol %), an alumina (22-mol %), 
and calcia (58-mol %) considering the zirconia which the mean diameter is not making 
stabilize the zirconia stabilized by the yttria which is mum by about 5 micrometers as a 
particle zirconia as a liquation binding material was prepared at 80 % of the weight, 10 % 
of the weight, and 10% of the weight of a rate, respectively. 

[0016] These were mixed to homogeneity with the ball mill, the polyvinyl alcohol which 
is water and a binder was added, and it considered as the slurry. The spray coat of this 
slurry was carried out to said base material front face. The thickness of the obtained 
zirconia layer is about 100. It was mum. The zirconia layer which held this base material 
that carried out the spray coat at 1400-1600 degrees C for 2 hours, and calcinated it after 
desiccation by 100 ** was produced, and it considered as the charge of electronic-parts 
baking material. It is 150 when the number of heat cycles until it carries out rapid heating 
of this charge of electronic-parts baking material from 500 ** to 1300 degrees C over 3 
hours, it repeats the heat cycle which subsequently quenches from 1300 degrees C to 500 
** over 3 hours and exfoliation and powdering arise was investigated, in order to 
investigate the resistance over exfoliation and powdering of this charge of electronic- 
parts baking material of a zirconia layer. Even if passed through the cycle, neither 
exfoliation nor powdering was produced. These results were shown in Table 1 . 
[0017] The condition of the stabilizing treatment of an example 2-13 coarse-grain 
zirconia, and a particle zirconia and weight %, weight [ of binding material ] %, and mol 
% of the configuration metallic oxide were fluctuated as shown in Table 1, and the charge 
of electronic-parts baking material was produced on the same conditions as an example 1 . 
Subsequently, the heat cycle was repeated on the conditions same about each of examples 
2-13 as an example 1, and the number of heat cycles until exfoliation and powdering arise 
was investigated. Those results were as being shown in Table 1. Moreover, the crystal 
structure of the zirconia layer of the charge of electronic-parts baking material obtained 
in the examples 7-10 was observed with the X-ray diffraction method. It turned out that 
the peak acquired from ****** of a zirconia or a cubic is observed by the X diffraction 
peak, and the non-stabilized zirconia (monoclinic system) is stabilized partially. 
[0018] 
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[0019] Except having not added example of comparison 1 liquation binding material, but 
having replaced the part with the yttria stabilization coarse-grain zirconia, the charge of 
electronic-parts baking material was produced on the same conditions as an example 1, 
and the heat cycle was repeated on the same conditions as an example 1, and when the 
number of heat cycles until exfoliation and powdering arise was investigated, exfoliation 
of a zirconia layer was observed in the place which repeated the heat cycle 10 times as 
shown in Table 2. 
[0020] 
[Table 2] 
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[0021] The condition of the stabilizing treatment of the example 2 of a comparison - 6 
coarse-grain zirconia, and a particle zirconia and weight %, weight [ of binding material ] 
%, and mol % of the configuration metallic oxide were fluctuated as shown in Table 2, 
and the charge of electronic-parts baking material was produced on the same conditions 
as the example 1 of a comparison. Subsequently, the heat cycle was repeated on the 
conditions same about each of the examples 2-6 of a comparison as the example 1 of a 
comparison, and the number of heat cycles until exfoliation and powdering arise was 
investigated. It is as being shown in Table 2, and in the examples 2-4 of a comparison, to 
the zirconia layer having exfoliated in 1 time, 17 times, and 31 times of heat cycles, 
respectively, before a zirconia layer exfoliates, by the examples 5 and 6 of a comparison, 
the zirconia layer (zirconia film) itself has fused those results. 
[0022] By adding liquation binding material from said example and the example of a 
comparison shows that the resistance over the heat cycle of the charge of electronic-parts 
baking material improves sharply. When the case where it is desirable that it is 3 - 25 % 
of the weight, and it is 0 % of the weight, and 30 % of the weight were exceeded to the 
whole quantity of a zirconia and this liquation binding material, the zirconia layer 
exfoliated or fused the addition of liquation binding material by about 30 or less times of 
heat cycles, and it was found out that resistance is inadequate. 
[0023] 

[Effect of the Invention] This invention is mean diameters 30-500. It is the charge of 
electronic-parts baking material (claim 1) characterized by covering the zirconia layer 
which joined together with the liquation binding material which consists of two or more 
kinds of metallic oxides, and formed the coarse-grain zirconia of mum, and the particle 
zirconia of 0.1-10 micrometers of mean diameters on a base material, at this charge of 
electronic-parts baking material, with the liquation binding material which adds the 
zirconia layer formed on a base material, ** coarse-grain zirconia and/or a particle 
zirconia are combined, and reinforcement is improved - making - **— even when using 
cheap non-fully stabilized zirconia, a part of this zirconia [ at least ] stabilizes, 
effectiveness almost equivalent to the case of expensive fully stabilized zirconia acquires, 
and adhesion with ** base material raises and effectiveness [ say / controlling exfoliation 
and powdering of a zirconia layer ] is acquired. Therefore, reinforcement is enough, 



economical manufacture is possible, and the charge of electronic-parts baking material in 
which the adhesion with a base material was moreover excellent can be offered. 
[0024] The thing for which the liquation binding material which can be used by this 
invention is chosen from an oxidization yttrium, a calcium oxide, magnesium oxide, and 
a strontium oxide and which consist of two or more kinds of metallic oxides and 
aluminum oxides preferably one or more kinds is desirable (claim 2), and metallic oxides 
other than an aluminum oxide stabilize a part of zirconia, and an aluminum oxide makes 
good matching with a base material and a zirconia layer, and offers the charge of 
electronic-parts baking material of high performance. 

[0025] The weight ratio between a coarse-grain zirconia and (particle zirconia + liquation 
binding material) is 80:20 to 20:80, and when the weight ratio to the coarse-grain zirconia 
+ particle zirconia + liquation binding material of liquation binding material is 25 or less 
% of the weight 3 % of the weight or more, the engine performance of the charge of 
electronic-parts baking material becomes the highest. 

[0026] The zirconia layer of the charge of electronic-parts baking material of this 
invention may be formed only by the coarse-grain zirconia (claim 4), and can operate 
liquation binding material on a par with a particle zirconia in this case. 
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[Document to be Amended] Specification 
[Item(s) to be Amended] Claim 
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[Proposed Amendment] 
[Claim(s)] 

[Claim 1] The charge of electronic-parts baking material characterized by covering the 
zirconia layer which joined together with the liquation binding material which consists of 
two or more kinds of metallic oxides, and formed the coarse-grain zirconia of 30-500 
micrometers of mean diameters, and the particle zirconia of 0.1-10 micrometers of mean 
diameters on a base material. 

[Claim 2] The charge of electronic-parts baking material according to claim 1 to which 
liquation binding material changes from one or more kinds chosen from an oxidization 
yttrium, a calcium oxide, magnesium oxide, and a strontium oxide of metallic oxides and 
aluminum oxides. 

[Claim 3] The charge of electronic-parts baking material according to claim 1 or 2 whose 
weight ratio to the coarse-grain zirconia + particle zirconia + liquation binding material 
of liquation binding material the weight ratio of a coarse-grain zirconia, and a particle 
zirconia and liquation binding material is 80:20 to 20:80, and is 25 or less % of the 
weight 3 % of the weight or more. 

[Claim 4] The charge of electronic-parts baking material characterized by covering the 
zirconia layer which joined together with the liquation binding material which consists of 
two or more kinds of metallic oxides, and formed the coarse-grain zirconia of 30-500 
micrometers of mean diameters on a base material. 

[Claim 5] The charge of electronic-parts baking material characterized by having joined 

together with the liquation binding material which consists of two or more kinds of 

metallic oxides, and forming the coarse-grain zirconia of 30-500 micrometers of mean 

diameters, and the particle zirconia of 0.1-1 0 micrometers of mean diameters. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0026 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0026] The zirconia layer of the charge of electronic-parts baking material of this 
invention may be formed only by the coarse-grain zirconia (claim 4), and can operate 
liquation binding material on a par with a particle zirconia in this case. Moreover, this 
invention is a charge of electronic-parts baking material characterized by having joined 
together with the liquation binding material which consists of two or more kinds of 
metallic oxides, and forming the coarse-grain zirconia of 30-500 micrometers of mean 
diameters, and the particle zirconia of 0.1-10 micrometers of mean diameters (claim 5). 
In this mode, the reinforcement as a zirconia layer improves by use of a particle zirconia. 
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